A new hybrid process involving the extraction of butyric acid (BA) into ionic liquid impregnated microparticles and the microfi ltration (extraction-microfi ltration, EMF) process has been proposed and its feasibility examined by simulation. Diafi ltration of the regenerated suspension of the solvent impregnated resin (SIR) with water is important to decrease the amount of BA in the recycled regenerated suspension, BA concentration in the lean fermentation broth, consumption of chemicals and to increase the yield of the BA in concentrates. Improvement of these parameters is signifi cant (decrease of chemicals' consumption and BA concentration in the lean fermentation broth by over 80% and increase of the BA yield from 56 to 91% for a three stage EMF process) for diafi ltration with the volumetric fl owrate of washing water being twice the volumetric fl owrate of the diafi ltered suspension. Above this ratio, the gain in the BA yield and consumption of chemicals is not high. At the same time, concentration factor of the product in the primary concentrate decreases. The introduction of more extraction/MF stages signifi cantly increases the concentration factor and yield of BA due to its higher concentration and the equilibrium capacity of SIR particles in the suspension entering the regeneration up to three stages. However, with the increasing number of stages, the capital and operating costs of the separation increase as well. Applicability of the EMF process in cases requiring a higher yield of the solute is not high. The EMF process can be more competitive in separations with lower requirements on the yield of separated species and higher capacity of SIR at the output concentration of the solute, where only one extraction/MF stage is adequate.
A new hybrid process involving the extraction of butyric acid (BA) into ionic liquid impregnated microparticles and the microfi ltration (extraction-microfi ltration, EMF) process has been proposed and its feasibility examined by simulation. Diafi ltration of the regenerated suspension of the solvent impregnated resin (SIR) with water is important to decrease the amount of BA in the recycled regenerated suspension, BA concentration in the lean fermentation broth, consumption of chemicals and to increase the yield of the BA in concentrates. Improvement of these parameters is signifi cant (decrease of chemicals' consumption and BA concentration in the lean fermentation broth by over 80% and increase of the BA yield from 56 to 91% for a three stage EMF process) for diafi ltration with the volumetric fl owrate of washing water being twice the volumetric fl owrate of the diafi ltered suspension. Above this ratio, the gain in the BA yield and consumption of chemicals is not high. At the same time, concentration factor of the product in the primary concentrate decreases. The introduction of more extraction/MF stages signifi cantly increases the concentration factor and yield of BA due to its higher concentration and the equilibrium capacity of SIR particles in the suspension entering the regeneration up to three stages. However, with the increasing number of stages, the capital and operating costs of the separation increase as well. Applicability of the EMF process in cases requiring a higher yield of the solute is not high. The EMF process can be more competitive in separations with lower requirements on the yield of separated species and higher capacity of SIR at the output concentration of the solute, where only one extraction/MF stage is adequate.
Keywords: Extraction; Solvent impregnated resin; Butyric acid; Microfi ltration; Hybrid process; Simulation
Introduction
Product inhibition is a typical problem of carboxylic acids fermentation production. Continual separation of the product from the fermentation broth allows achieving high substrate utilization at reasonable biosynthesis rates and prolonged utilization of biomass [1−4] . Fermentation of butyric acid (BA) by Clostridium butyricum and its in situ solvent extraction by tertiary amines on oleylalcohol and pure oleylalcohol were tested in papers [5, 6] .
Ionic liquids (ILs) are prospective solvents also for extractive separation of carboxylic acids [7−10] 
